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NOVELTY - Ant i f erroel ectr ic liquid crystal exhibits two 
ferroelectric states and a dielectric state based on the voltage 
applied to the liquid crystal. Pixel write-in operation is performed 
during the scanning period. Scanning and signal electrodes are short 
circuited with the ground during the reset period (RS). DETAILED 
DESCRIPTION - Reset pulse for setting the liquid crystal to a fixed 
state is applied during the reset period before the selection period 
(Se). Selection pulse for determining the permeable quantity of light 
of the pixel is applied during the selection period. Permeable quantity 
of light determined during the selection period is held during the 
non-selection period (NSe). 

USE - For liquid crystal display panel and liquid crystal optical 
shutter array. 

ADVANTAGE - Eliminates generation of braking phenomenon due to 
continuous driving of liquid crystal, by shortening reset period. 
DESCRIPTION OF DRAWING(S) - The figure shows the drive wave form of the 
antiferroelectric liquid crystal display element. (NSe) Non-selection 
period; (RS) Reset period; (Se) Selection period. 
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PROBLEM TO BE SOLVED: To enable high-speed and high-contrast display by 
reducing a burning phenomenon caused by a difference in the electric charge 
amount of a residual electric charge component between cells and at a 
driving circuit by short- circuiting the interval of liquid crystal cells 
and the driving circuit with a ground during a reset period. 

SOLUTION: A liquid crystal panel is composed of a pair of glass substrates 
53a and 53b having ant i f er roe I ec t r i c liquid crystal layers 56. During the 
reset period, an antiferrodielectric liquid crystal molecule is turned into 
ant i f er roe I ect r i c state. Therefore, a threshold voltage required for 
switching the antiferrodielectric liquid crystal molecule from first or 
second ferroelectric state to antiferroelectric state is impressed during 
the reset period. Ordinarily, this voltage value is lower than a voltage 
value required for switching from the first or second ferr ielectr ic state 
to the second or first ferroelectric state. By turning this voltage value 
to 0 V and simultaneously shor t-c i rcu i t t i ng both scanning side and signal 
side electrodes with the ground, the residual electric charge component 
between the liquid crystal cells and at the driving circuit is removed. 
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